of the resulting alcohol with MnO 2 , leads the known 9) 5-formyl-1-methyl-2-phenylimidazole 8 in a high overall yield.
The structure of 4a-f was also deduced from spectroscopic data, and dehydration of 4a with POCl 3 and pyridine 11) gave the known 12) 4-trifluoromethyl-1-methyl-2-phenylimidazole (9) in 88% yield (Chart 2).
The IR spectra of 5 did not exhibit an absorption band due to the trifluoroacetyl form (5A and 5B), but a band represented the hydrated form. The 13 C-NMR spectra of 5a and 5b contained hydrated carbon signals appearing at 94.42 ( 2 J C-F ϭ32 Hz) and 95.50 ( 2 J C-F ϭ27 Hz), respectively. Mechanistic Consideration The novel ring transformation of 1 into imidazoles 3 may proceed through an initial attack of amidines on the C-2 position of the ring. This involves direct displacement of the O(1)-C(5) portion by a N-C fragment of the amidines, which corresponds with 1,3- a) The reactions were carried out on a 1 mmol scale at 70°C for 2 h. b) Eq refers to molar equivalents with respect to 1a. 3g (60), 4e (14) , 5b (11) a) Yields refer to the one-pot procedure using 2a. b) Acetamidine · HCl was used instead of formamidine. c) Benzamidine · HCl was used instead of formamidine. d) Pentafluoropropionic anhydride was used instead of TFAA in a one-pot conversion procedure. e) Heptafluorobutyric anhydride was used instead of TFAA in a one-pot conversion procedure.
Chart 2 dipolar cycloaddition of munchnones with nitriles to afford imidazoles. 13) However, the cycloaddition has limited synthetic applicability, for only electron-deficient nitriles can react as dipolarophiles, and only one case using 2,4-diphenyl-1,3-oxazolium-5-olates as a dipole has been recorded. 13) On the other hand, the analogous reaction of a munchnone with a tosylimine to provide an imidazole has been also reported. 14) As shown in Chart 3, a nucleophilic attack of amidines on the C-2 position of 1 affords an adduct (10) which is converted to 11. The intermediate 11 gives an open-chain intermediate 12, which is then decarboxylated to afford an enolate anion (13) . The intermediate 13 can undergo cyclization to give 14, which loses ammonia leading to the imidazoles 3. A similar reactivity of amidines which extrudes ammonia has been postulated in their reactions with benzoins 15) or cyanohydrins 16) to give oxazoles. A plausible mechanism of the formation of 4 and 5 is suggested in Charts 4 and 5, respectively. Compound 4 is not formed by the reaction of 5 with ammonia, because the reaction of 5a with ammonium acetate did not afford the expected 4a. However, the same reaction of 2a with ammonium acetate gave 4a in a high yield. Thus, a nucleophilic attack of ammonia, which was generated during the reaction, on C-2 of 1 gives rise to the adduct 15. The scission of the O(1)-C(2) bond of 16 gives an open-chain intermediate 17, which extrudes carbon dioxide to provide the ketone 18. Finally, intramolecular cyclization of 18 affords dihydroimidazoles 4. The formation of 5 might be formed through the hydrolysis of the keto form 19, which is probably in equilibium with 1.
In summary, we devised an easy method of accessing 5-trifluoroacetylimidazole derivatives which are otherwise difficult to obtain. The principle advantage of using mesoionic oxazoles 1 is the great variety of substituents available for R 1 and R 2 . This flexibility in the type of substituents in the mesoionic ring will be reflected in the corresponding substitution of the resulting imidazole. The trifluoroacetyl group at the 5-position serves as a handle for further elaborations, therefore making a variety of functionalized imidazoles accessible.
Experimental
General Methods All melting points were determined using a Yanagimoto hot-stage melting point apparatus and are uncorrected. 1 H-NMR spectra were measured on either a JEOL JNM-PMX60SI, JNM-FX270, or JNM-GSX500 spectrometer with tetramethylsilane (Me 4 Si) as an internal reference and CDCl 3 as the solvent. 13 C-NMR spectra were obtained on a JEOL JNM-FX270 or JNM-GSX500 spectrometer (at 68 or 127 MHz). Both 1 Hand 13 C-NMR spectral data are reported in parts per million (d) relative to Me 4 Si. Infrared (IR) spectra were recorded on a JASCO IR810 spectrometer. Low-and high-resolution MS were obtained with a JEOL JMS-DX300 spectrometer with a direct inlet system at 70 eV. Elemental analyses were carried out in the microanalytical laboratory of this university. Standard workup means that the organic layers were finally dried over Na 2 SO 4 , filtered, and concentrated in vacuo below 45°C using a rotary evaporator.
Materials The following compounds were prepared by reported procedures: N-Benzoyl-N-methylglycine ( 
193-195°C).
General Procedure for the Preparation of 4-Trifluoroacetyl-1,3-oxazolium-5-olates (1) TFAA (11 ml, 78 mmol) was added to a stirred solution of N-acyl-N-alkylglycine (26 mmol) in CH 2 Cl 2 (50 ml) at 0°C for 10 min. The mixture was stirred at 25°C for 3 h and then extracted with CH 2 Cl 2 (80 mlϫ2). The extract was washed successively with 3% HCl, H 2 O, 1% Na 2 CO 3 , and H 2 O. After the standard workup, the residue was recrystallized from CH 2 Cl 2 -hexane to give the 4-trifluoroacetyl-1,3-oxazolium-5-olates (1). 5 mmol) , an amidine (2.2 mmol), and potassium carbonate (207 mg, 2.2 mmol) in dry DMF (5 ml) was stirred at 70°C for 2 h. The mixture was diluted with AcOEt (40 ml) and H 2 O (30 ml). After the standard workup, the residue was purified by column chromatography on silica gel with EtOAc-hexane to give the products (3, 4, and/or 5).
1-Methyl-2-phenyl-5-trifluoroacetylimidazole (3a) and 4-Hydroxy-1-methyl-2-phenyl-4-trifluoromethyl-4,5-dihydroimidazole (4a): 3a; 63% yield from the less polar fraction (EtOAc : hexaneϭ1 : 1) 4.54; N, 11.47. Found: C, 54.20; H, 4.61; N, 11.48. 2-tert-Butyl-1-methyl-5-trifluoroacetylimidazole (3c) and 2-tert-Butyl-4-hydroxy-1-methyl-4-trifluoromethyl-4,5-dihydroimidazole (4c): 3c; 49% yield from the less polar fraction (EtOAc : hexaneϭ1 : 2), mp 38-40°C (hexane). IR (Nujol) O: C, 58.21; H, 4.13; N, 10.44. Found: C, 57.95; H, 4.28; N, 10.56 . 4a; 16% yield from the more polar fraction (EtOAc : hexaneϭ1 : 1).
2,4-Diphenyl-1-methyl-5-trifluoroacetylimidazole (3f), 4a and N-Methyl-N- [1-(3,3,3-trifluoro-2,2-dihydroxy) propyl]benzamide (5a): 3f; 55% yield from the less polar fraction (EtOAc : hexaneϭ1 : 1) 11 H 12 F 3 NO 3 : C, 50.20; H, 4.60; N, 5.32. Found: C, 50.40; H, 4.66; N, 5.37 . 4a; 25% yield from the most polar fraction (EtOAc : hexaneϭ1 : 1).
One-Pot Procedure for the Conversion of N-Acyl-N-alkylglycine (2) to Imidazoles (3) TFAA (0.64 ml, 4.5 mmol) was added to a stirred solution of N-acyl-N-alkylglycine (1.5 mmol) in dry CH 2 Cl 2 (4 ml) at 0°C. The mixture was stirred at 25°C for 3 h and the solvents were evaporated to dryness. The residue was dissolved in dry DMF (6 ml), and K 2 CO 3 (304 mg, 2.2 mmol) and formamidine · HCl (182 mg, 2.2 mmol) were added to the DMF solution at 0°C. The mixture was stirred at 70°C for 2 h. After the standard workup, the residue was purified by column chromatography on silica gel with EtOAc-hexane to give the products (3, 4 and/or 5).
1-Methyl-5-pentafluoropropionyl-2-phenylimidazole (3g), 4-Hydroxy-1-methyl-4-pentafluoroethyl-2-phenyl-4,5-dihydroimidazole (4e), and NMethyl-N- [1-(2,2-dihydroxy-3,3,4,4,4-pentafluoro) 
